
Russian Agmf for Patents and Tradranaxta 

m) PubUcaUon nuxobcr: RU 2039214 CI 



(46) Date of pubUcotton: 19950709 
C21) Application number B0S4988 
(22) Date of OUng: 19920S31 
(51) Int a: K21B4d/00 

(71) Applicant: Zapadno-SlblnklJ nauchno-lsalcdovatd'aklj 1 pn)dctno-konstruJdorriclJ instltut 
tckbnolofiU ghibc&oe) nzvedochnoeD burcnya 

f72) Inventon Shaxipovr A.U.. Lapahin P.S,. Abdrakhmanov G.S., Sukhachev Ju.V., Shaiipov 
A.U.* Lapehln P.S., Abdrektunanov CB.» Sukhadiev Ju.V^ 

C73)PnfsidDr: Zapadno-^flainkt) naixdinc>-l»sled0vatd'akt| 1 procktno-kDnatniktinaldJ Instltut 
tekhnolo^ ghibokogo nzvedocfanogD burenya 



(54) BOREHOLE RUNNING IN IhlETHOD 
(57) Abstract: 

FIELD: srfnlng Industry. SUBSTANCE: method provides for stratums opening by drilling. Thai they make 
teat of stratum by strahim testers, exercise probe running and go to Uidustrlal mnnlng of 
Ixmholea. The meOiod Is exercised after discarveiy of Industrial stodia of oU and gas. After 
detection of Intcrvab of compUcaUons and prospective stratums diameter of borctiole Is expanded 
In the tntervals. Borehole Is compressed by expanding pipes casing. Then pipes outer space Is 
gHMlted by hardening Hqukl. expanding pipes perforation Is cxcrcl»«l In rone of prospective 
stralums. In stratums pnibc running and Industrial running test process packers arc mounted in ttie 
aame places. They arc They are mounted Inside expanding pipes casing. EFFECT: boreholes running In 
method is used in mining industry. 
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(54) CnOCOB OCDOBHMH CKBATIDIH 
(57) Abstract: 

Hcmnb30BaBiie: b ropKOfl npoub umi c HH ocTH, a hmcbho npn ocsocHan Ho^THHbix h raDocbix ckb&zehh. 
06ec uc HHMaeT ooxpaxz^cBae sarpax n BpcucHif. CyiqiiocTb cnoco6a: cncxx>6 EKJDO^aer BCKpbmie miacroB 
6ypeBt!eu. BuKannaoT mrrepBanu ocnoxHeanft n nepcnexTHCHUx nnacroB. 3aTeM ocympcroriRioT 
BcnbiraHHe onacroB nnacTOBcnbiTaTejiHUH. flpOBQ/^HT npo6Hyx> SKcnnyarraiwDO h nepcxD^^srr na 
npoMbfmncRHyio 3KCii7Tyaxaixpio . 3to oc yinj ec TBTu npT npa oAHapyaemxH npoMbtnmcHHMx sanacoe KoJmH h 
PBDa. rioG/ic BbiHBncHBiH HHTcpBa/xoB ocjxoKKCBHfi H ucpcAic& in WHX nnacTOB nposaBOfffTT pacnuipcHHc 
^maMcrpa cuBaxHHbi b 3thx HHTcpeanax. O6casHBai0T sKcnai^napyeMbOiffl rpyCawH. TaimoHHpyioT 
Tocpjjaompft MHKKOCTbio HX 3aTpy6HOC npocrpaHCTBO. OcymccrtinHjaT ccp<^pat|Eao sKcnaq^npycMbix Tpy6 
B 30He nejpcncRTaanjx luiacroB. Daxcpbi npH HcnbiTainxii miacroB opoSuoft aKcnnyaraunH npoMbmmcHBoA 
sxcnnyaTanns ycraaaBincBaxyr b opfta u Tt xt uecra. Mx ycraHaBHRBaHyr B^rpa aiKcauBW^pyoa^ Tpy6. 
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Description [OnHcamic ■3o6pcTeaKfl|: 

Hdo^pcTcaiie othckxttch x ropaoft np n i rfM i nii e MMoem , a mctfim k ogbooodo hc^thhmx h naoem. cBBa&au. 

HasecreB cnoco6 aaonfo^ nomoopjoinRX mycreMBSbOC HHTcpBa/ioo d cKBajnraax nyrcw ycTanom 
npot^anufbix siccnai^vapyeubKX ncpeKpuBarenea p| HewocraTKOM H3BecTBoil TCJCHononni HanReroi noxqan 
AKaMCTpa cKBaiKBS B BcnocraToqiiafi repumniiocTb iKpespUTBH. aa-aa nero 6ypcHHC npcwojUBWOT 
AommtM MCHbincro j^aMcrpa b d ixepeKpbCBOttA>ift nnacr npoaMxaer ♦■nwrpaT ^ypoeoro pacraopa. 

M3wcTcn ciroco6 ocBoesun ckbsjemb. sKimnoxm^ Batpbmie nnacroB 6yp«aHoi. BbwancHae affrcpBancB 
ocnoOTCHHfi H nepcncKTHmux nnflucrroe. BcnuTaaiie nnacron a orrKpbirou crroojie cKBaKHH. cnycK K 
UCMCHxajK o6cwo<l KonoHHM, « nqx|«pauHH. npotean sscimyaTaufOT B sKcnnyarawooHoft KonouBc 
irpoMbtnuieaMaH yKcnnymivat npm o6Hapymc»asB npoMbnimceHwx aanacoo hc^th ■ rasa [21 Hf«ocTaTKaMH 
BasfjcTHoro ciioco6a otjihiotch 6<nnbmHe sarpaTW Bpeuefoi b cp€«cTB sa oceoeBoe dCBa anBH w^ cansaHBue 
CO cnyocMf KonoHHWX o6cartHbix Tpy6. «e ^eMCHTaxa. KpoMe Toro. HHTcpBanbi BOcnw«™« 
rmacToacobCTaTcnH b npoCsoA SKcnnyaxamaH «ia«rro bc cofin^aioT, «rpo BUObtBaer BeBOOUoxKOCTb 
cooocTOfineHBH peoyrayntTOB HocjK«OBaHiw ■ ««« iioTcp» iipoA)rR'raBBoro ropioom b BeoiipaEn«BHyio 



pesynvtsctQU npc^viBracMoro nrfSp^rcBBR sannercsi coK pa fiym tt Bpeueaa m qpcffpn aa. 
unm. 

010006 0CB0«BH cxBaxBH BKJiiowr DCKpbmfc imacToo 6ypeBHtt£. BbtraaneHBC BHTcpeanoB ocnoKHonaft b 
nepcxKBTSBBblx nnacTOB, BcnwraHac roiacroB nnacroHcnwraTcnouu upoBe^fSHc iipo6Hoft dKcnnyaTonjai, 
iKpcxqn K npoMMmncHHaa ^Kamymajm npM oCBapymonni npoMhoixncirabix sanacoB b ixoa, 

npOTCM. nocnc bmhbtichhh MHTcpBanoB ocnojKBCHHii h DcpcncKxraHboc roiacroB npoBDDOAHT pacnmpcaKe 
AHaMcrpa acsaxMH d yrBX Bwrepeanax. o6cajKMBaHHC SECsnafvspytMttujn Tpy6aMH. xaMDOHiqjoBaBHC 
ToepAoon^eft xxjs?iomK> hx 3ATpy<5Horo npocrpaHCTBa, nqp^paumo saoiaiwpyeMboc xpyC b 30hc 
KTBMMX nnacTOB. npa yroM naxepbi npit McnkiraHBH miacTOB Dpo6HDft ascxmyaTauMB b 
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iipoMb«xiineBHoft jKcnnyaTaqBB yeraHaBnuBajor aa ojj^sl h tc me icecra BHyrpH dKcna^nHpycMUX xpyo. 

n p H M e p. npoBSBcnB BcspbiTBe luiacTOB 6ypeaHeii. BbUfBiuaar HHTepuanu ocnoKBCiiBfi b 
ccpcnea-raEHba iuibctob. Paspea paaSypHsaewofl cxsajuiiu 6fain mytSHHofl 4605 coRcpmr 30bi>i 
o6BajioB. nornomeHHft b Harcpowiax: 1503-1523 u. 1850-1862 u: 2275-2293 m. 30Hbi H€tTcra30iipaHBneHHft b 
BHTcpeawax: 2126^2135 M. 4495-4505 m. yEaaamibie BBrepavifai b upaapax fiy pcHW pacnmpOTOT 
pacmapirreJiCM. bmodoibm ABaMcrp 220 mm. B yra aairpBMU cgyawK yr gga ia^TOrofl Je Tpy6bi 
cooTBCTCTByDmeft AnsBU ■ □ww'WBBMT pac<MTBoe xQjnfnecTBa npoMbiBOMBoft x^^K0CTV ATM pacnmpesBn 
B AKAMcrpe ;v> 190 MM SBcnamppycMW xpytS. aareM saKavaDaxyT ufumvbA pacroop b aafipyteie 
apocrpaacTW, nocne toto paesBanbapeMBBrrencM nxapomcwiro -raiia Pni-190 o6pa6aTbiBa»T Bce 
cnyiqeaBfaM utpapummm. VbrrepBomd c Be^rawwiipoRHncHBeu 212S-2135 m. 4496-4605 w 
DOcnq^oBtfnraA) nqsfopBpyxyr b cp ^^ueft wacni c KcunracrraoM BO-n OTBqxrrHft na 1 a sareM c 
DOMombio roiacTOBcnbrraTOidl KHW-2-146 BcnbrrbiBanr sa npirroK B BoccraHOBncHMC Aa»icBHH ^ 
mrrepBana 2125 u nonyxiawT npantm HCfrra c A€<SHTaM 3 M®/C)rr b c raaoBUM <^axTopou 5 m^/m*. HpH 
npo6Hoft 3Kcn7iyaTaqpK B TeueoBe 1,5 cyr mnyttaKyr acCbt npa AenpeocMB 50 aiw 2 M^/cyr c 

paooBWM (^aKTopoM 4 sa-rcM nepexoAHT k acnuTanHK) nocnenBero BHrepeana 4495-4506 u. Cpaay 

nocne 9Toro npoBOAHT npofiHyro 3KciuiyaTaujao c BHTeiCB^aAEeft KOMnpeooopubiM cnoco&MHa Tp€X 
pexBMax B TCQCHBc 1.5 cyr c ycraHOBKott c«Boro naxcpa na tom mc Mccre aa 4490 m. CptftpaA fvCart 
npsrrcwa cocraBan 20 u^/cyx, npn q>CAHC* Acnp«X3ni 50 axv c rasoobiM ♦axTopoM 12 m^/m^ b c 
KOQ^i^HiiBeHTOM npoAyKTHBHocTB 0.4 u^/cy^.mi. BcncA 3a sthm. hc noppauan BacocHO-BOMnpeocopsbW 
Tpy6 a Daxq>a. ucpeaoflfrr npo6ayn asconyaTfliosio a npoMMnwcHHyw ascnnyaTOKVOo. upe^tHB 
AanfaBefimee 6ypeBBe sro* csBaiuiHbf a aauixraBB OQrcB asGonyaTaiiaoBBoA KonoBBW. 
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Claims (OopMyna B3o6peTeHHn|: 

CnooOB OCBOEHHH CKBAXUfH, BRjnoTOonpril BocpuTBe nnacTOB 6ypefliieM. msmntBBt BHTcpaanoB 
ocnojKueioiA B nepcnexTMBHboc nnacroB, ucnbiraince nnacroo rm aeroncnwTaTcneu, zipoa^eaae npofisoft 
sscnnyaTauQDi. nepexom s DpOMbmuieBBofl »cnnyaTai|pB npH o^HapyseBsai npoMbiUDXCHiibix oanaooB ne^ra 
M rasa. orjisraanmHAcfi tcm. uto oocnc BbumnamH BBTq>BanoB ocnoMueimtt b nepcocKTBMbix nnocroD 
upasaBopfTT paanxfpaoie pftBuernpa cKnamH b amx mrrepBanax. oCcaauraaioie jmcnaBfjapyztdtom 
TpyfSauM, TounowipoBaHRe TeepAooiqefl a^nRocrwo nx 3aTpy6BOro npocrpaHCTBa. oqi^axQao 
ascna^pipyeMUx Tpy6 e Doue nepcncH'raBaux xuiacroa, npa vrou naxepu npa wmrrairaH nnacroB npoteoA 
sKcnnyarai^iii h npoMbonnexnioft sscanyarauHU ycranaanHBaioT Ha ommi h tc mc Mecra. BuyipB 
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(54) WELL COMPLETION METHOD 

(57) Abstract: 

Use: In mining industry and, more specifically, for completing oil and gas wells. The 
invention reduces the expenses and the time consumption. Substance of invention: The 
method consists in exposing formations by drilling them. The problem intervals and the 
promising formations are located. The formations are tested with the use of a formation 
tester. Trial operation of the well is performed and then the change-over to commercial 
operation is effected. The latter is done if commercial oil and/or gas reser\'es have been 
discovered. After locating the problem intervals and the promising formations the well 
borehole is enlarged within these intervals. The intervals are cased off with expandable 
pipes. The casing-borehole annulus is plugged with solidifying fluid. The expandable 
pipe sections in the promising formation zones are perforated. Packers are located in the 
same positions inside the expandable pipes during trial operation of the well and during 
its commercial operation. They are mounted within the expandable pipes. 



Description: 



RU 2039214 CI 



The present invention relates to the mining industry; more specifically, it relates to the 
completion of oil and gas wells. 

A method for insulating permeable unstable intervals in a well is known, which consists 
in mounting profiled expandable insulation devices [1]. The drawbacks to this known 
method are the reduction in the well diameter and an insufficient tightness provided by 
such insulation devices, owing to which the drilling is continued using a smaller-diameter 
bit and as a result of which drilling mud filtrate finds its way into the insulated formation. 

A well completion method is known, which consists in exposing formations by drilling 
them in, locating the problem intervals and the promising formations, testing the 
formations in the opened-out well bore, running in and cementing a casing string, 
perforating the casing string, performing trial operation of the well with the use of a flow 
string, and carrying out commercial operation of the well should commercial oil and/or 
gas reserves be discovered [2]. The drawback to this known method is that in completing 
a well a lot of time is consumed and large expenses are incurred for running in a casing 
string and for its cementing. Besides, often the intervals located with a formation tester 
and those producing during trial operation do not coincide, which makes it impossible to 
compare the test results and which even results in the loss of a producing horizon and the 
unjustified well abandonment. 

The proposed invention makes it possible to reduce the time of, and the expenses for, 
well completion operations. 

The well completion method consists in exposing formations by drilling them in, locating 
the problem intervals and the promising formations, testing the formations with the use of 
a formation tester, performing trial operation of the well and changing over fi*om trial 
operation to commercial operation should commercial oil and/or gas reserves be 
discovered. After locating the problem intervals and the promising formations the well 
borehole is enlarged within these intervals, they are cased off with expandable pipes, the 
casing-borehole annulus is plugged with solidifying fluid, and the expandable pipe 
sections in the promising formation zones are perforated, with packers mounted in the 
same positions inside the expandable pipes during trial operation of the well and during 
its commercial operation. 

Example. Formations were exposed by drilling them in. The problem intervals and 
the promising formations were located. The well was 4,505 m deep and had collapse and 
lost circulation zones within the 1505-1523 m, 1850-1862 m and 2275-2293 m intervals 
and oil and gas show zones within 2125-2135 m and 4495 and 4505 m intervals. While 
drilling the well, the borehole within the above intervals was enlarged by use of a reamer 
220 mm dia. Expandable pipes of the corresponding lengths were lowered into these 
intervals, and a definite quantity of washing fluid was pumped in to increase the 
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expandable pipe diameter to 1 90 mm, following which cement slurry was pumped into 
the casing-borehole annulus and all the lowered insulation devices were processed with 
the use of rolling-cutter-type expanders PlJLI-190, The 2125-2135 m and 4495-4505 m oil 
and gas show intervals were perforated in turn in the middle at a rate of 50 perforations 
per meter and then tested for normal inflow and pressure recovery by use of formation 
testers KHH-2-146. The oil yield of the 2125[-2135 J m interval was 3 m^ and its gas-oil 
ratio was 5 m^m"^ During trial operation of the well for a day and a half the oil yield was 
2mVday at a differential pressure of 50 atm. and the gas-oil ratio was 4 xu^/m^. Then, the 
last inter\^al — 4495-4505 — was tested. As soon as the testing of this interval was 
completed its trial operation was performed for a day and a half by the use of compressor 
stimulation in three modes with one packer mounted in the same position at the 4490-m 
point. The average oil yield was 20 mVday at an average differential pressure of 50 atm., 
the oil-gas ratio was 12 mVm\ and the productivity factor was 0.4 m /dayatm. Following 
this, the change-over from trial operation to commercial operation was effected without 
lifting the tubing and the packer Thus, the further drilling of the well was not performed, 
and no flow string had to be lowered into the well. 
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Claims: 

A WELL COMPLETION METHOD which consists in exposing formations by drilling 
them, locating the problem intervals and the promising formations, testing the formations 
with the use of a formation tester, performing trial operation of the well and changing 
over fiom trial operation to commercial operation should commercial oil and/or gas 
reserves be discovered and, wherein, after locating the problem intervals and the 
promising formations the well borehole is enlarged within these intervals, they are cased 
off with expandable pipes, the casing-borehole annulus is plugged with solidifying fluid, 
and the expandable pipe sections in the promising formation zones are perforated, with 
packers mounted in the same positions inside the expandable pipes during trial operation 
of the well and during its commercial operation. 
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